The adrenocorticotropic hormone and arginine vasopressin responses to hypercapnia in fetal and maternal sheep.
Previous studies have demonstrated that fetal adrenocorticotropic hormone (ACTH) and arginine vasopressin (AVP) are increased during periods of acidemia produced by infusion of acid intravenously or by acidemia secondary to hypovolemia. The purpose of this study was to quantify ACTH and AVP responses to hypercapnic acidemia and to test the role of the peripheral chemoreceptors in the control of these responses. Chronically catheterized fetal sheep were subjected to carotid sinus denervation and bilateral vagotomy or were studied intact. At least 5 days after surgery, fetuses were exposed to a 60-min period of normocapnia or hypercapnia, delivered via a polyethylene bag containing 5-8% CO2 in 21% O2 fitted over the head of the pregnant ewe. Hypercapnia significantly increased fetal arterial PCO2 to 55.2 +/- 1.8 and 55.9 +/- 2.2 mmHg and decreased arterial pH to 7.257 +/- 0.011 and 7.281 +/- 0.010 in intact and denervated fetuses, respectively. Fetal mean arterial blood pressure was decreased slightly in the denervated fetuses during hypercapnia. Fetal plasma AVP was increased in both groups equally, and plasma ACTH and cortisol were increased in the denervated fetuses only. Fetal heart rate was increased significantly in intact but not denervated fetuses. We conclude that respiratory acidemia is a mild stimulus to AVP secretion and that this response is not attenuated by peripheral chemodenervation.